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DESCRIPTION 

PROCESSING METHOD OF FORMED PRODUCT AND UPPER METAL 
MOLD AND LOWER METAL MOLD USED FOR THE METHOD 

5 

Technical Field 

The present invention relates to a method of processing a formed 
product which is partly bent, for example, by a punch press, such as a turret 
punch press or the like, and upper and lower metal molds used for the method, 
10 and more particularly to a processing method of processing a formed product 
in which a bending direction of a bending piece is set to the same as a 
generating direction of a burr generated at a time of punching an outer sh£^ of 
a product shape, and upper and lower metal molds used for the process. 

15 Background Art 

In conventional, in the case of applying a bending process to a part of 
a workpiece by a punch press, a workpiece is moved and positioned in X and 
Y directions with respect to a processing position, and a sUt is processed along 
an outer shape of a raw material forming the formed product. Further, a slit 

20 process is applied also to a periphery of a portion to be bent in a raw material 
forming the formed product, and a portion surroimded by the slit process is 
thereafter bent upward, whereby the forming process is executed by raising the 
portion surrounded by the slit process. As a prior example, there exists a 
prior art disclosed in Japanese Patent No. 2545 176. The prior art is stractured 

25 such as to bend a bending piece upward by moving up a die chip provided in a 
lower mold in a state in which the workpiece is fixed by the upper and lower 
metal molds. 



However, when applying a nibbling process of executing the slit 
process, and a pimchiag operation to an appropriate position of a raw material 
forming the formed product, a burr is generated in a lower surface of the 
workpiece. Further, since a surface in a side surrounded and raised by the slit 
5 process, that is, an upper surface side of the workpiece forms an inner portion 
side of the formed product, and a lower surface side of the workpiece in which 
the burr is generated forms an outer portion side of die formed product, there is 
a problem that deburring is required. 

The present invention is made for the purpose of solving the problem 
10 mentioned above, and an object of the present invention is to provide a 
processing metiiod which can omit deburring by setting a burr generating 
direction to the same direction (back surface) as a bending direction of a 
bending piece, and a metal mold used for the processing method. 

15 Disclosure of the Invention 

In order to achieve the object mentioned above, in accordance with a 
first aspect of the present invention, there is provided a processing method of 
processing a formed product by a punch press, comprising: (a) a step of leaving 
a micro joint connecting a worlq)iece to a raw material for the formed product 

20 at a time of forming a slit in the workpiece along an outer shape of the raw 
material; (b) a step of forming the formed product by positioning a bending 
process portion of the raw material on a lower metal mold and bending the 
bending process portion downward on the basis of a cooperation of an upper 
metal mold and the lower metal mold; and (c) a step of dropping the formed 

25 product by separating the connection between the formed product and the 
workpiece by the micro joint. 

In accordance with a second aspect of the present invention, there is 



provided an upper metal mold comprising: a punch guide supported to an 
upper mold holder in a punch press so as to be movable upward and 
downward; a pimch body provided within the punch guide so as to be movable 
upwaid and downward; and a punch body provided in a lower end portion of 

5 the punch body, wherein a bending process portion is provided in a lower end 
portion of the punch chip so as to protrude to a side portion, and the punch chip 
is provided so as to be movable in a protruding direction of the bending 
process portion with respect to the punch body. 

In accordance with a third aspect of the present invention, there is 

10 provided an upper metal mold as recited in the second aspect, further 

comprising a pressure moving mechanism for pressure moving the punch chip 
in the protrading direction of the bending process portion at a time when the 
punch body moves downward. 

In accordance with a fourth aspect of the present invention, there is 

15 provided an upper metal mold as recited in the second aspect or the third aspect, 
wherein the pressure moving mechanism comprises: an inclined surface 
formed in an opposite side to the protruding direction of the bending process 
portion in the punch chip; and a punch chip pressing member provided in a 
lower portion of the punch guide, the pressing member being slidable with the 

20 inclined surface. 

In accordance with a fifth aspect of the present invention, there is 
provided a lower metal mold comprising: a die main body detachable with 
respect to a lower mold holder of a pimch press, the die main body having a die 
hole formed therein; and a plurality of bending process edges formed at a 

25 pluraUty of positions in an inner peripheral edge of the die hole, the bending 
process edges bendiag a workpiece, wherein each of a pluraUty of dimensions 
from a center of the die hole to the pluraUty of bending process edges is 
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differentiated so as to be capable of corresponding to the workpieces having 
different thicknesses. 

In accordance with a sixth aspect of the present invention, there is 
provided a lower metal mold comprising: a die main body detachable with 

5 respect to a lower mold holder of a pimch press, the die main body having a die 
hole formed therein; and a die chip structuring a part of an inner peripheral 
edge of the die hole and provided with a bending process edge for executing a 
bending process of a workpiece, wherein the die chip is provided so as to be 
detachable with respect to the die main body. 

10 As is understood from the description mentioned above, in 

accordance with the present invention, it is possible to set the burr generating 
direction and the bending direction of the bending piece, for example, at a time 
of punching the outer shape of the formed product and processing a punched 
hole, to the back surface side, and it is possible to omit the workpiece for 

15 removing the burr generated in the formed product, whereby it is possible to 
solve the conventional problem mentioned above. 

Further, in accordance with the structure of the upper metal mold, it is 
possible to execute an over-bending while taking a spring back into 
consideration, at a time of bending the bending piece in the downward 

20 direction. 

Further, in accordance with the structure of the lower metal mold, it is 
possible to easily correspond to various thicknesses of die workpiece. 

Brief Description of the Drawings 
25 Fig. 1 is a cross sectional explanatory view of an upper metal mold 

and a lower metal mold in accordance with an embodiment of the present 
invention; 



5 



Fig. 2 is a cross sectional explanatory view of a bending process state; 

Figs. 3 A and 3B are explanatory views showing a shape of a main 
portion of a punch chip; 

Fig. 4 is a plan explanatory view of a lower metal mold; 
5 Fig. 5 is a cross sectional explanatory view of a main portion showing 

a second embodiment of tiie upper metal mold; 

Fig. 6A is a plan view showing a second embodiment of the lower 
metal mold; 

Fig. 6B is a cross sectional side elevational view showing a second 
10 embodiment of the lower mold; and 

Figs. 7A and 7B are explanatory views schematically showing a 
manufacturing step of a product formed by the upper metal mold and the lower 
metal mold in accordance with the present invention. 

15 Best Mode for Carrying Out tiie Invention 

A description will be in detail given below of embodiments of a 
processing method of a formed product in accordance with the present 
invention, and an upper metal mold and a lower metal mold used for the 
method. 

20 First, a description wiU be given in detail of a structure of an upper 

metal mold in accordance with the present invention with reference to Fig. 1. 
Referring to Fig. 1 , a metal mold apparatus in accordance with an embodiment 
of the present invention is constituted by an upper metal mold 1 and a lower 
metal mold 3, the upper metal mold 1 is detachably loaded to an upper mold 

25 holder 5 of a punch press (not shown), and the lower metal mold 3 is 
detachably loaded to a lower mold holder 7. 

The upper and lower metal mold holders 5 and 7, for example. 
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correspond to upper and lower turrets in a turret punch press. In this case, 
since this kind of punch press is known, a detailed description of the punch 
press will be omitted. 

The upper metal mold 1 is provided with a tubular punch guide 9 

5 which is fitted into an upper mold loading hole formed in the upper mold 
holder 5 so as to be movable upward and downward. The punch guide 9 is 
supported by a Ufter spring 1 1 provided at a plurality of positions of the upper 
mold holder 5 so as to be movable upward and downward, and a key groove 
9G in a vertical direction engaging with a key 13 fixed to the upper mold hold 

10 5 is formed in an outer peripheral surface of the punch guide 9. 

A punch body 15 is fitted into the pimch guide 9 so as to be movable 
upward and downward, and a punch driver 19 having a punch head 17 fixed to 
an upper end portion thereof is integrally fixed to an upper portion of the punch 
body 15 by a bolt Further, a strip spring 21 is elastically provided between 

15 the pimch head 17 and the punch guide 9. 

A key groove 15G in a vertical direction is formed in die punch body 
15, and a key 23 fixed to the punch guide 9 is engaged with the key groove 
15G. Further, a punch chip 25 for bending a bending piece A of a raw 
material C downward is attached to a lower surface of the punch body 15 so as 

20 to be sUghfly movable in a horizontal direction (a horizontal direction in Fig. 
1). 

A bending process portion 29 for bending the bending piece A is 
provided in a lower end portion of a chip main body 27 of the punch chip 25, 
and the bending process portion 29 protrades in a sUghdy moving direction of 
25 the punch chip 25. Further, an approximately vertical sUding surface 3 1 
(refer to Fig. 3 A) is formed in a protruding direction of the bending process 
portion 29 of the punch chip 25, that is, an opposite side to the protruding side. 
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and an inclined surface 33 is fonned in an upper portion of the sliding surface 
3 1 . The inclined surface 33 is inclined so as to be apart from the protruding 
direction of the bending process portion 29 toward an upper side. 

A head portion 35 in which an upper surface is brought into contact 

5 with a lower surface of the punch body 15 is formed in an upper portion of the 
chip main body 27 in the punch chip 25, and a locking portion 37 protruding in 
a direction orthogonal to the sUghdy moving direction of the chip main body 
27 (a direction perpendicular to the paper surface in Fig. 1) is formed in a 
lower portion of the head portion 35. 

10 The head portion 35 of the chip main body 27 is fitted into a guide 

hole 39H formed in a guide ring 39 fixed to the lower surface of the punch 
body 15 so as to be sligjitiy movable in a horizontal direction in Fig. 1, and an 
appropriate elastic member 41 such as a coil spring or the like is elasticaUy 
provided between the guide ring 39 and the head portion 35. The elastic 

15 member 41 is exemplified as one example of a pressure energizing member for 
pressure energizing the chip main body 27 in the opposite direction to the 
protruding side of the bending process portion 29. 

Further, in order to prevent the punch chip 25 fi-om falling down, a 
support member 43 slidably locking and supporting the locking portion 37 

20 formed in the head portion 35 in the punch chip 25 is integrally attached to a 
lower portion of the guide ring 39. 

There is provided a pressure moving mechanism for pressure moving 
the pimch chip 25 to a protmding side of the bending process portion 29 
against an energizing force of the elastic member 41 . The pressure moving 

25 mechanism is in more detail stractured by the following portions. First, a 
plate presser foot 45 is integrally attached to a lower end portion of the punch 
guide 9, and a punch chip pressing member 49 is provided in an upper surface 



of the plate piesser foot 45. A slidable contact surface 47 slidable with the 
sliding surface 3 1 and the inclined surface 33 of the chip main body 27 is 
formed in a side surface of the punch chip pressing member 49 (a protruding 
side surface of the bending process portion 29). 
5 On the other hand, a lower portion side of the shdable contact surface 

47 forms, as mentioned above, the approximately vertical surface shdable with 
the shding surface 3 1 of the punch chip 25, as shown in Fig. 3 A. Further, an 
upper portion side of the slidable contact surface 47 forms an inclined surface 
shdable with the inclined surface 33 of the pimch chip 25, as shown in Fig. 3B. 

10 As an operation will be described in detail later, the inclined surface 

33 brings the upper portion side of the shdable contact surface 47 into shdable 
contact by the pressure moving mechanism, whereby the punch chip 25 is 
pressed in a leftward direction in Fig. 1 and is moved in the same direction. 

On the other hand, the lower metal mold 3 is constituted by a die main 

15 body 53 forming a comparatively large die hole 51 capable of dropping down 
the formed product B. Bending process edges 55A, 55B, 55C and 55D (refer 
to Fig. 4) for executing the bending process of the workpiece are formed at a 
plurahty of positions in an inner peripheral edge of the die hole 5 1 . The 
bending process edges 55A to 55D are formed as inclined surfaces which are 

20 shghdy inclined taking a spring back of the workpiece into consideration. In 
other words, the die hole 5 1 is formed as a taper shape entirely. 

In more detail, the taper shape is formed so as to be expanded in 
accordance that the processing edge 55 goes to a lower side. In other words, 
an upper comer portion of each of the bending process edges 55 A to 55D is 

25 formed at a shghtiy acute angle, for example, at 89 degrees, so that the 

workpiece is bent at 89 degrees and becomes thereafter at 90 degrees due to the 
spring back mentioned above. 
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Dimensions 57 A, 57B, 57C and 57D firom a center O of the die hole 
5 1 to the respective bending process edges 55 A, 55B, 55C and 55D are made 
different so as to correspond to a change of thickness of the workpiece to be 
bent In other words, when executing the bending process of the workpiece 

5 in cooperation with the punch chip 25 of the upper metal mold 1 , die structure 
is made such that the clearance with respect to the bending process portion 29 
of the chip main body 27 changes in correspondence to the thickness of the 
workpiece. Further, key grooves 61 A to 61D which are freely engaged with 
and disengaged from a key 59 provided in the lower mold holder 7 side are 

10 formed at positions corresponding to the respective bending process edges 55A 
to 55D in the outer peripheral surface of the die main body 53. 

In this case, each of the bending process edges 55A to 55D is 
exemplified as a flat surface, however, may be formed as a convex or concave 
curved surface in accordance with a forming aspect of the bending piece A 

15 mentioned above. Further, the respective dimensions 57A to 57D may be 
different dimensions, or may be equal dimensions in adjacent or opposing 
dimensions. 

In this case, in the stmcture mentioned above, when relatively moving 
and positioning the plate-like work with respect to the processing position of 

20 the punch press and forming the slits S 1 and S2 along the outer shape of the 
raw material C in accordance with the nibbling process or the like together 
with applying the punching process of the punching hole H to the raw material 
C forming the formed product B, the slits SI and S2 are processed while 
leaving a micro joint connecting the worlq)iece W and the raw material C. In 

25 the case of processing the slits S 1 and S2, the process is not limited to the 

nibbling process, and it is possible to process the sUts S 1 and S2 in accordance 
with a pursuit process (slotting process) or a laser process. In the case that the 



punching hole H and the slits S 1 and S2 are processed as mentioned above, the 
burr is generated in the lower surface at a time of processing. 

Thereafter, by relatively moving and positioning the workpiece W to 
the processing position by means of the upper metal mold 1 and the lower 

5 metal mold 3, positioning a bending position E of the bending piece A in the 
raw material C with respect to the desired bending process edge 55 which is 
previously set in correspondence to the thickness of the workpiece W in the 
lower metal mold 3, moving downward a ram (striker) 63 provided in the 
punch press so as to be movable upward and downward, and pressing and 

10 downward moving the punch head 17 in the upper metal mold 1 , an entire of 
the upper metal mold 1 is moved downward against a weak energizing force of 
the lifter spring 11. 

As mentioned above, when the upper metal mold 1 is moved 
downward, and the plate presser foot 45 provided in the lower end portion of 

15 the punch guide 9 is brought into contact with the workpiece W on the lower 
metal mold 3, the downward movement of tiie punch guide 9 is stopped, and 
the stripper ring 21 is gradually compressed. Accordingly, the workpiece W 
is firmly pressure fixed to the lower metal mold 3. 

When further moving downward the ram 63 in a state in which the 

20 workpiece W is pressure fixed to the lower metal mold 3 by the plate presser 
foot 45, the punch body 15 is relatively moved downward with respect to the 
pimch guide 9, and the bending piece A of the raw material C is bent 
downward at the bending position E by the bending process portion 29 in the 
punch chip 25 provided in die lower portion of the punch body 15. 

25 As mentioned above, since the punch chip 25 is relatively moved 

downward with respect to the punch guide 9 at a time of bending the bending 
piece A of the raw material C, the sUdable contact surface of the pimch chip 25 
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with respect to the slidable contact surface 47 of the punch chip pressing 

member 49 is changed from the sliding surface 3 1 to the incUned surface 33, so 

that the punch chip 25 is shghtly pressure moved to the protruding side of the 

bending process portion 29 (the left side in Fig. 1) against the energizing force 
5 of the elastic member 41 . 

Accordingly, as mentioned above, the bending piece A of the raw 

material C is over-bent (bent, for example, over 90 degrees) while taking the 

spring back into consideration. 

Thereafter, when the ram 63 is moved upward, the upper metal mold 
10 1 is returned to the original position on the basis of an operation of the lifter 

spring 1 1, and is returned to the original state on the basis of the operations of 

the stripper spring 21 and the elastic member 41. 

As has been already understood, the bending piece A of the raw 

material C is over-bent so as to be along the inclined surface of the bending 
15 process edge 55. In other words, the bending piece A is bent in the 

downward direction over 90 degrees while taking the spring back into 

consideration. Accordingly, the bending angle (for example, 90 degrees) of 

the bending piece A forms an accurate bending angle. 

When bending the bending piece A of the raw material C in the 
20 downward direction as mentioned above, the bending piece A is positioned 

within the die hole 5 1 , so that it is hard to largely move the workpiece in the 

X-axis and Y-axis directions in the next step. 

Accordingly, the workpiece W is pressure fixed to the lower metal 

mold 3 by positioning the micro joint D connecting the workpiece W and the 
25 raw material C at the position corresponding to the bending process edge 55 

and thereafter moving downward the ram 63 again. Thereafter, the micro 

joint D is cut and separated by the bending process portion 29 in the punch 



chip 25, and the formed product B in a state in which the bending piece A is 
bent in the downward direction is dropped into the die hole 5 1 . 

As is understood from the description mentioned above, since the burr 
at a time of processing the slits S 1 and S2 forming the raw material C and the 

5 burr at a time of processing the punching hole H are generated in the lower 
surface of the workpiece W, and the bending process of the bending piece A is 
thereafter executed in the downward direction, the generating side of the burr 
and the protmding side of the bending piece A are identical to each other. In 
other words, the protrading side of the bending piece A and the generating side 

10 of the burr can be set to the back surface of the formed product B, and it is 
possible to omit the deburring of the formed product B. Accordingly, it is 
possible to cancel the conventional problem as mentioned above. 

The present invention is not limited to the embodiment as mentioned 
above, and can be realized in accordance with the other aspects by employing 

15 an appropriate change. For example, the following stmcture can be employed 
as the pressure moving mechanism for moving the punch chip 25 to the 
protrading side of the bending process portion 29 against the energizing force 
of the elastic member 41 at a time when the punch chip 25 is relatively moved 
downward witii respect to the punch guide 9. 

20 In other words, the stracture may be made such that a pressing block 

65 freely pressing the pimch chip 25 is slidably provided, as shown in Fig. 5 
showing a second embodiment of the metal mold 1 , on an upper surface of the 
plate presser foot 45 or a punch chip guide member 149, a wedge block 67 
allowed to be pressed down by the lower surface of the support member 43 is 

25 arranged between the pressing block 65 and the inner peripheral surface of the 
punch guide 9 so as to be movable upward and downward, and an elastic 
member 69 such as a tension spring is provided in a tensional manner between 



the pressing block 65 and the wedge block 67, for the purpose of holding an 
inclined surface of the pressing block 65 and an inclined surface of the wedge 
block 67 in a full-time contact state. 

In tiie case of the present embodiment, an approximately vertical 

5 sliding surface 13 1 of the punch chip 25 is formed longer upward than the 
sliding surface 3 1 in accordance with the first embodiment mentioned above. 
Accordingly, even if the pimch chip 25 is moved downward to a lower end 
position, a side surface of the punch chip guide member 149 neither is in 
contact with the inclined surface 33 (refer to Fig. 3B) nor slide. 

10 In accordance with the structure mentioned above, in the case that the 

support member 43 fixed to the lower surface of the punch body 15 is brought 
into contact with the wedge block 67 so as to gradually move downward the 
wedge block 67 at a time of the bending process of the bending piece A of the 
raw material C, the pressing block 65 is gradually moved in a leftward 

15 direction in Fig. 5, and pressure moves the pimch chip 25 in the leftward 
direction. 

Therefore, in accordance with the stmcture mentioned above, when 
bending the bending piece A of the raw material C in the downward direction, 
it is possible to over-bend the bending piece A, and it is possible to achieve the 
20 same effect as mentioned above. 

Further, in the lower metal mold 3, as shown in Figs. 6 A and 6B 
showing a second embodiment of the lower metal mold 3, the stmcture may be 
made such that a die chip 71 provided with a bending process edge 55E at a 
position corresponding to the die hole 51 is attached to the die main body 53 
25 by a fixing device 73 such as a plurality of bolts or the like so as to be 
detachable and replaceable. 

In accordance with the structure mentioned above, the die chip 71 can 
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be made of an expensive material, the die main body 53 can be made of an 
inexpensive material, and a processing accuracy of the die hole 5 1 may be 
rough, so that it is possible to inexpensively manufacture an entire structure. 

Next, a description wiU be given of an embodiment of a processing 
5 method of a formed product in accordance with the present invention with 
reference to Figs. 7A and 7B. 

First, as shown in Fig. 7 A, in the case of forming the formed product 
B provided with the punching hole H at the appropriate position and provided 
with the bending piece A protruding in one direction by the punch press, the 
10 following processing method is employed. 

In a first step, the micro joint D connecting the workpiece W and the 
raw material C is left at a time of moving and positions the workpiece W in the 
X-axis and Y-axis directions with respect to the processing position of the 
punch press, executing the punching process of the punching hole H as shown 
15 in Fig. 7B, processing the slit S 1 in the portion forming the bending piece A in 
accordance with the nibbling process or the like, and processing the sUt S2 
along the outer shape of the raw material C forming the formed product B. In 
this case, an nibbling metal mold or the like is used in the nibbling process or 
the like which is independent from the metal mold in accordance with the 
20 present invention. 

At tills time, when executing the punching process of the punching 
hole H and processing the slits S 1 and S2 in accordance with the nibbling 
process or the like, the burr is generated in the lower surface of the worlq)iece 
W. 

25 Next, in a second step, the raw material C is formed at a plurality of 

positions of the workpiece W by positioning the workpiece W at the 
processing position and repeating the sUt process, and the formed product B is 
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thereafter processed by bending the bending piece A at the bending position E 
by the metal molds 1 and 3 in accordance with the present invention. At this 
time, the bending piece A is bent in the downward direction, and the bending 
piece A enters into the die hole 5 1 of the lower metal mold 3. 

5 Further, in a third step, the micro joint D cormecting die workpiece W 

and the raw material C is positioned at the position corresponding to the 
bending process edge 55. In other words, the workpiece is moved in the 
rightward dir«::tion in Fig. 1 by the workpiece positioning mechanism of the 
punch press so as to be changed from a state in which the bending process edge 

10 55 matches to die bending process portion E, to a state in which the micro joint 
D matches to the bending process portion E. 

When again moving downward the ram 63 in the state in which the 
micro joint D matches to the bending process portion E, the workpiece W is 
pressure fixed to the lower metal mold 3. Thereafter, the micro joint D is cut 

15 and separated by the bending process portion 29 in the punch chip 25, and the 
formed product B in the state in which the bending piece A is bent in the 
downward direction is dropped below the lower metal mold 3 while passing 
through the inner side of the die hole 5 1 . 

Accordingly, the formed product having the bending piece A 

20 protrading to the lower side of the workpiece W is separated from the 

workpiece W, whereby it is possible to move the worlq)iece W in the X-axis 
and Y-axis directions without generating an interference between the bending 
piece A and the lower metal mold 3. Therefore, it is possible to smoothly 
carry out the process of the next formed product in the workpiece W. 

25 Further, since the generating direction of the burr and the bending 

direction of the bending piece protrude to the same direction (the back surface) 
of the workpiece, it is possible to omit the deburring applied to the separated 
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formed product, so that it is possible to improve a productivity. 

The present invention is not limited to the embodiments mentioned 
above, but can be realized on the basis of the other aspects by employing an 
appropriate change. 

5 Entire contents of Japanese Patent Application No. 2002-289207 

(filed on October 1, 2002) are included in the specification of the present 
application as reference. 



